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(54) Printed circuit board stiffener assembly 



(57) A stiffener assembly for mechanically support- 
ing the main body of an electrical connector to a circuit 
substrate, such as a daughterboard Printed Circuit 
Board (PCS). The PCS stiffener assembly is utilized to 
minimize bowing In the PC Board. The stiffener assem- 
bly includes a two-piece or split body having a top clamp 
and a bottom channel A latch fomned on the top damp 



fits over and connectivety engages a retention structure 
disposed on a rear surface of the connector housing. A 
bottom portion of the top clamp Is disposed within the 
bottom channel. The bottom channel rests on the PCB 
and the legs of the bottom channel extend upward fomn 
the surface of the PCS. One leg of the bottom channel 
rest against the rear panel and fits under the retention 
structure. 




PrfntBd by Jouve. 75001 PARIS (FR) 



1 



EP1 154 523 A1 



2 



Description 

[0001] This Invention relates generally to electrical 
connectors tor connecting a first drcutt substrate, such 
as a daughter Printed Circuit Board (PCB) to a second 5 
circuit substrate, such as a backplane. More particularly, 
the present invention relates to a stiffener assembly and 
nnethod for mechanically joining and stiffening one or 
more electrical connectors on a PCB. 
[0002] Electrical connector pairs are commonly used io 
In electronic equipment. Each pair functions to connect 
and route electrical signals between different PCBs. A 
typical connector pair consists of a plug, or header, and 
a receptacle, each including a plastic housing and mul- 
tiple contact elements. The complimentary shaped plug f ' 
and receptacle fit together, such that the electrical con- 
tacts of the plug are aligned with the electrical contacts 
of the receptacle. Each contact is provided with a tali 
portion that extends beyond the plastic housing to en- 
gage, for example, a plated through hole In the PCB. ^ 
The plug and receptacle are attached to separate PCBs, 
such that the tail portions of each connector make con- 
tact with conductive traces formed on or (n each PCB. 
In this manner, a connector pair completes an electrical 
circuit between the two PCBs. For instance, these type 2S 
connectors have been used to electrically connect a 
daughterboard to another daughterboard, to a baclc- 
plane board, or to other electrical circuitry. In a typical 
configuration, the receptacle Is connected to the daugh- 
terboard while the plug Is attached to the backplane. so 
[0003] One early limitation in the use of electrical con- 
nectors of this type was In maintaining tolerances forthe 
proper alignment of the contact elements of each con- 
nector. This problem has been addressed through the 
development and use of multiple modules In a single 35 
connector. Since each individual module is smaller in 
size than the entire connector and plastic housing, it is 
easier to maintain manufacturing tolerances within ac- 
ceptable limits, thereby ensuring that the plug and re- 
ceptacle elements fit together properly and that the con- 
tacts establish an acceptable electrical connection. 
[0004] The current United States Industry standard for 
a two part modular connector system for electrically cou- 
pling a backplane to a daughter board is set out In spec- 
ification EIA/IS-64 from the Electronic Industries Asso- 45 
elation. This specification delineates parameters for 2 
mm, two part connectors for use with PCBs and back- 
planes. The International standard for these two part 
connectors is set out in I EC 1076-4-001 specification 
48B.38.1. Both of these specifications define a free so 
board (daughter board) connector that contains recep- 
tacle contacts and a fixed board (backplane or mother 
board) connector that contains pin contacts. The con- 
nector half containing receptacle contacts Is commonly 
referred to as a socket connector, and the connector half 55 
containing pin contacts Is commonly referred to as a 
header connector. 

[0005] The use of stiffeners to help hokl the individual 



connector modules together maintains the correct toler- 
ances and alignment between modules, and helps re* 
duce bowing of the PCB. Alignment problems usually 
result from a difference In thennai expansion between 
the materials used In the modules and the PCB, When 
the assembly is heated during a soldering operation, the 
thennopiastic housing material of the connector can ex* 
pand at a faster rate than the PCB material. A typical 
PCB is made from a composite of fiberglass/epoxy resin 
and contains copper traces with plated through holes or 
pads. Bulit-ln residual stresses from the connector man > 
ufacturing and assembly processes are released by the 
heat generated during this soldering process. As a re- 
sult, the components may not return to their original po- 
sition after they have cooled down. This can result In 
misalignment of the connector tails when attached by 
the soldering process. This misalignment causes the 
more rigid connector housing to pull on the holes of the 
PCB through the metal contact tails, flexing the less rigid 
structure of the PCB to the alignment of the connector 
assembly. The longer the connector, the more this mis- 
alignment effect is compounded. The presence of nu- 
merous through holes In the PCB also Introduces a less 
rigid area to the PCB which is more prone to flex during 
loading. Accordingly, stiffeners may be used in these 
types of connector assemblies. 
[0006] Traditional board stiffeners consist of an an- 
gled bar, shell, or U-shaped bar. The board stiffener Is 
typically bolted or screwed to the PCB. In other applica- 
tions, the stiffener is connected to both the connector 
and the PCB. Stiffeners are usually made from metallic 
material. These metal stiffeners have a much stronger 
stiffness when compEired to the plastic housing of the 
connector or the composite material of the PCB. As a 
consequence, the stiffener helps to reduce the bowing 
effect. However, these board stiffeners also have sev- 
eral problems or design disadvantages. 
[0007] One such problem Is the increased assembly 
cost. Traditional stiffeners are difficult to manufacture in 
various lengths due to their designs and material, requir- 
ing expense retooling In the manufacturing process. 
[0008] It is an object of the invention to Improve stiff- 
ening of circuit substrates in partk:ular PCBs. It is a par- 
ticular object of the inventton to provide stiffening in a 
cost effective manner. 

[0009] The present invention Is directed to a connec- 
tion system mountsible on a circuit substrate, wherein 
said connection system comprises an electrical connec- 
tor arranged adjacently on said circuit substrate, where- 
in the electrical connector comprises a housing having 
a retention structure thereon and wherein the connec- 
tion system comprises a stiffener with a two-piece body 
defining an alignment structure corresponding to said 
retention structure for securing said electrical connector, 
wherein said two-piece body allows for removal of said 
electrical connector from said circuit substrate by re- 
moving a, In particular top, portion of said two-piece 
body. This Invention solves a need of providing a means 
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of manufacturing various length stlffener assemblies, 
joining together various connector assemblies, and also 
of providing the advantage of providing a nriechanlsm 
for removal of one or more connector assemblies from 
theclrcuitsubstrate/PCB without complete disassembly 5 
of the stlffener assembly from all the connector assem- 
blies. The invention provides a means of stiffening the 
circuit substrate^PCB to prevent bowing, while at the 
same time, conserving space or real estate on the circuit 
substrate/PCB. The stlffener assembly also aligns the 
individual connector modules in a mono-block appear- 
ance. 

[0010] The circuit substrate/PCB stlffener includes a 
two-piece body having a top clamp and a bottom chan- 
nel. The top clamp preferably includes an inverted L- t5 
shaped body having a support leg and an engagement 
leg. The support leg Is constructed to fit within the bot- 
tom channel and has a plurality of holes fomned In a bot- 
tom surface for receiving fasteners to connect the top 
clamp to the circuit substrate/PCB through openings ^ 
fomned In the bottom channel. The engagement leg In- 
eludes a latch that Is constructed to connectlvety engage 
a structure on the electrical connector thereby holding 
the stlffener to the connector. 

[0011] The bottom channel preferably includes a U- 
shaped body having a first leg and a second leg con- 
nected by a web member. The web member has a 
mounting surface constructed to mount on em upper sur- 
face of the circuit substrate/PCB. The web member pref- 
erably also Includes a plurality of openings formed 30 
therein for receiving fasteners. The openings in the web 
member are preferably constructed to correspond to the 
holes formed In the support leg of the top damp. The 
first leg Is adapted to form an alignment stnjcture In con- 
junction with the latch. The alignment structure connec- 35 
tlvely engages a structure on the electrical connector 
thereby holding the stlffener to the connector. The sec- 
ond leg acts In conjunction with the first leg to form a 
channel. The channel Is adapted to receive and support 
a lower portion of the support leg. 
[0012] The electrical connector Includes a connector 
housing with a retention structure disposed thereon. 
Preferably, the retention structure is formed integral with 
the housing on a rear panel. The electrical connector 
has a plurality of elec^cal contact tennlnals disposed 
In the housing. The contacttermlnals are fomned having 
tail portion that extend from a bottom mounting surface 
and a mating suriace of the housing and are adapted 
for forming an electrical connection between a mating 
plug receptacle and traces on the PCB. The electrical so 
connector can have mounting projection extending from 
a bottom mounting surface for connection to holes 
fomned In the PCB for aligning and holding the electrical 
connector to the PCB. 

[001 3] The stlffener Includes a two-piece body as da- S5 
scribed at^ove. The two-piece body defines an align- 
ment structure that Is disposed aboutthe retention struc- 
ture of the electrical connector. The stlffener also in- 



cludes a plurality of holes for receiving fasteners thereby 
attaching the stlffener to the PCB. 
[0014] The PCB Includes a plurality of contact pads, 
or plated through holes, adapted to receive tall portions 
extending from the electrical connector, thereby fomnlng 
an electrical connection between the contact terminals 
and conductive traces In or on the PCB. The PCB can 
have holes fonmed therein for recehring mounting pro- 
jections extending from a bottom mounting surface of 
the electrical connector. 

[0015] This Invention acts to reduce any PCB bowing. 
This strengthening and stiffening of the PCB are accom- 
plished by connecting the stiffener to the connector and 
to the PCB. The substantially rigid structure of the stlff- 
ener and the positive mechanical connection of the stlff- 
ener to the PCB, allows the stlffener to directly strength- 
en and stiffen the PCB. 

[0016] In accordance with a further aspect of the 
present invention, the stlffener acts to simultaneously 
align and Join a plurality of connector modules to one 
other, creating a one-piece '*mono-block" like effect. The 
stlffener may have a length sufficient to connect and 
align a plurality of connector modules. 
[0017] The two-piece stiffenerbody allows for Individ- 
ual connector assemblies to be removed from the PCB 
\oy removing the top clamp. Since the top clamp and the 
bottom channel are preferably* constructed from alumi- 
num, the Invention also allows for the PCB stiffener to 
be easily manufactured In various lengths by use of an 
extrusion die made to various lengths PCB stiffener as- 
semblies in a cost effective manner. 
[0018] The invention Is further directed to an electrical 
connector stlffener assembly comprising an electrical 
connector with a housing having a retention structure 
thereon, wherein said electrical connector stlffener as- 
sembly comprises a stiffener with a two-piece body de- 
fining an alignment structure corresponding to said re- 
tention structure for securing said connector, wherein 
said two-piece body EJiowsfor releasing said connector 
by removing a, In particular top, portion of the two-piece 
body. 

[0019] The invention further is directed to a stlffener 
assembly for securing an electrical connector compris- 
ing a housing having a retention structure thereon 
wherein said stiffener comprises a two-piece body de- 
fining an alignment structure corresponding to said re- 
tention structure allowing for securing said connector 
and for releasing said connector by removing a, in par- 
ticular top, portion of the two-piece body. 
[0020] The invention is further directed to an electrical 
connector comprising a housing having a retention 
structure thereon which Is designed to allow for securing 
said electrical connector via a stlffener comprising a 
two-piece body defining an allngment structure corre- 
sponding to said retention structure and to alk>w for re- 
leasing said connector by removing a, In particular top, 
portion of said two-piece body. 
[0021] The Invention Is further directed to a method 
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for assembling a connection system comprising the 
steps of: mounting one or more electrical connectors to 
a circuit substrate, said circuit substrate comprising 
through holes; mounting a t>ottom channel on said cir- 
cuit substrate, said l^ottom channel comprising clear* 5 
ance openings, wherein said clearance openings and 
said through holes are aligned; assembling a top damp 
into said bottom channel, wherein said top clamp com- 
prises holes, and wherein said holes are aligned with 
said clearance openings and said through holes; insert- 
Ing fasteners from the bottom of said circuit substrate 
Into said through holes, said clearance openings and 
said holes. 

[0022] These and other features, aspects, and advan- 
tages of the present embodiment of the Invention will »5 
become better understood with regards to the following 
description, appended claims, and accompanying draw- 
ings where: 

Figure 1 Is a perspective view of an exemplary em- ^ 
bodiment of an electrical connector stiff ener system 
of the present invention for connecting a PCS and 
one or more mating receptacle connectors; 
Figure 2 Is a perspective view of an exemplary em- . 
bodiment of an electrical connector stiffener assem- 
biy of the present Invention for connecting a PCB 
and a mating receptacle connector. 
Figure 3 is a reverse perspective view of an exem- 
plary electrical connector stiffener assembly of Fig- 
ure 2; 30 
Figure 4 is an exploded perspective view of the 
electrical connector stiffener assembly of Figure 3; 
and 

Figure 5 is a bottom view of the exemplary top 
damp of Figure 2. ss 

[0023] Throughout the following detailed description 
similar reference numbers refer to similar elements In 
all the figures of the drawings. With reference to Figures 
1 through 5, shown is an exemplary embodiment of a fo 
printed circuit board (PCB) stiffener assembly and a 
board stiffener connection system In accordance with 
the present invention. As shown, the stiffener engages 
a retention structure on a rear surface of the connector 
and also is connected to the PCB. The two-piece stiff- 
ener body allows for individual connector assemblies to 
be removed from the PCB by removing the top piece. 
[0024] Figures 1 through 5 show an exemplary PCB 
stiffener connection system 5 constructed In accord- 
ance with the present invention. The PCB stiffener con- so 
nectlon system 5 includes one or more electrical con- 
nectors 3, a stiffener 25, and a circuit substrate 20, such 
as a PCB. The electrical connector 3 Is mechanically 
and electrically connected to the PCB 20. The stiffener 
25 a two-piece construction that is mechanically con- 55 
n acted to the electrical connector 3 and the PCB 20 
thereby stiffening the PCB 20 and that allows Individual 
connectors 3 to be more easily removed from the PCB 



20 by only requiring removal of a top portion of the stiff- 
ener assembly 25. 

[0025] Connector 3 could be any suitable connector 
As shown, each electrical connector 3 Includes a plural- 
ity of connector subassembly modules 4. A series of 
connectors 3 positioned stde-by-side on a PCB 20 for 
engagement by a stiffener 25 form a Isu^er connector 
assembly or connection system 5, as shown in Figure 
1. The connection system 5 Includes a plurality of elec- 
trical connectors 3 arranged adjacently and mountable 
on the PCB 20. Each electrical connector 3 has features 
for mechanically engaging the stiffener 25 andean have 
features for mechanically engaging the PCB 20. Each 
electrical connectors is adapted to be mechanically and 
electrically connected to a PCB 20, preferably using 
known techniques. 

[0026] Preferring to Rgures 2, 3, and 4, each connec- 
tor 3 Including a housing 6 having a retention structure 
7 disposed thereon. Preferably, the retention structure 
7 is fonmed Integral with the housing 6 on a rear panel 
6. The retention structure 7 is constructed to receive a 
corresponding alignment structure 26 on stiffener 25 
thereby securing together one or more individual con- 
nectors 3 and stiffening the PCB 20. 
[0027] As shown In Figures 1 through 3, housing 6 In- 
cludes an arrangement of lead-In openings 9 formed in 
a front mating surface 10 that correspond to a plurality 
of electrical contacts (not shown). TTie contact terminals 
electrically connect PCB 20 to another PCB (not 
shown). 

[0028] Housing 6 includes a bottom mounting surface 
13, a rear panel 8. a plurality of contact terminals (not 
shown), and a retention structure 7. Rear panel 8 can 
have at least one retention structure 7 disposed proxi- 
mate a center region, it should be understood that any 
other suitable connecting means may be employed to 
connect the stiffener 25 to the connector 3, such as 
pegs, dowel pins, screws, bolts, clips. Interference fit. 
keys, slots, etc. Preferably, housing 6 Is made from an 
electrically Insuiative material, such as a plastic or then- 
no plastic material. 

[0029] Retention structure 7 Is adapted for establish- 
ing a mechanical connection with stiffener 25. Prefera- 
bly, retention structure 7 is designed to be received with- 
in and mechanically engage a corresponding alignment 
structure 26 on stiffener 25. Retention structure 7. in- 
cludes a projection extending from the rear panel 8 of 
housing 6. Retention structure 7 may be formed sepa- 
rate from housing 6 and then fastened thereto, or pref- 
erably is fomned integral with housing 6. As shown in 
Figures 2 and 4, retention structure 7 preferably has a 
dove-tail design having a series of protmded shaped 
flanges 24a. Protruded shaped flanges 24a Include a 
top rib 24b and a bottom rib 24c connected \ay a central 
web 24d, as shown in Figure 4. 
[0030] Housing 6 can also include a plurality of mount- 
ing projections 12. Preferably, mounting projections 12 
Include a peg or dowel designs. Projections 12 may be 
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rormad separate from, or preferably are formed Integral 
with housing 6, and extend from the bottom mounting 
surface 13. In a preferred embodiment, pegs 12 are 
sized to fomi an Interference fit or press-fit witti corre- 
sponding through holes 23 fomaed In PCB 20. The pegs 
12 maybe pressed Into the PCS 20 usingavlce or seat- 
ing tool. Mounting projections 12 may fonn either a re* 
movable or non-removable attachment of the housing 6 
to the PCB 20. The number of mounting projections 12 
varies depending on the particular application and Is 
predetermined to provide a sufficient retention force to 
support and hold the connector 3 to the PCB 20 while 
at the same time transposing the stiffening effect of the 
stiffener 25 to the PCB 20. 

[0031] As shown In Rgures 1 through 3, PCB 20 is 
provided with a plurality of holes 23 for receiving mount- 
ing projections 1 2 to form a mechanical connection ther- 
ebetween. PCB 20 Includes a plurality of through holes 
21 for receiving a fastener device 40 to form a mechan- 
ical connection between the PCB 20 and the stfffener 
25. PCB 20 also Includes electrically conductlvep plated 
through holes (not shown), or attematlveiy contact pads, 
adapted for establishing an electrical connection with 
temrilnal tails (not shown) extending from connector 3. 
PCB 20 can have suitable traces (not shown) disposed 
thereon for ground or transmitting signals. 
[0032] As shown In Figures 1 through 3. the stiffener 
25 Is adapted to be connected to the assembled con- 
nector 3. The stiffener 25 exhibits a stiffening effect 
which Is operative on the PCB 20 to help rigidity the PCB 
20 and minimizes bowing of the PCB 20. Stiffener 25 
can be attached directly to housing 6 using any suitable 
conventional attachment techniques, such as screws, 
clips, dowels, bolts, etc. Preferably, the stiffener 25 In- 
cludes an alignment structure 26 which corresponds to 
and is attached about the retention structure 7 to me- 
chanically engage and align one or more connectors 3 
on the surface of the PCB 20 and also stiffen the PCB 
20. 

[0033] Preferably, stiffener 25 Is made out of a mate- 
rial that Is stlfferthan the material of the PCB 20, such 
as a metallic material. More preferably, the stiffener 25 
Is an aluminum material. The use of a metal stiffener 25 
Is desired because of its stiffening and strength charac- 
teristics. However, It Is within the scope of the invention 
for the stiffener 25 to be fomned from other materials pro- 
vided that the stiffener structure has a greater stiffness 
than the PCB structure. 

[0034] As shown In Figures 1 , 2, and 3. the stiffener 
25 is connected directly to the connector 3 and the PCB 
20. Stiffener 25 includes a two-piece or split body having 
a top clamp (e.g., a top portion) 28 and a bottom channel 
(e.g., a bottom portion) 29. Top clamp 28 and bottom 
channel 29 fit together to fomri alignment structure 26. 
The alignment structure 26 is constructed to correspond 
to and fit about the retention stmcture 7. The two-piece 
or split body design provides a mechanism for removing 
more or more connector assemblies 3 from the PCB 20 



without complete disassembly of the stiffener from the 
connector system 5. 

[0035] As shown in Figures 4 and 5. top clamp 28 in- 
cludes an Inverted L>shaped body 30 having a support 

5 leg 31 and an engagement leg 32. Support leg 31 has 
a lower portion 31 a which is adapted to be received 
within bonom channel 29. The lower portion 31 a has 
one or more holes 33 fomned therein for forming a me- 
chanical connection between the stiffener 25 and the 

10 PCB 20. Preferably, holes 33 are threaded holes. One 
ormore holes 33 preferably correspond to through holes 
21 formed in the PCB 20. Engagement leg 32 Includes 
a latch 4 fonmed at its distal end. Latch 41 forms a top 
section of alignment structure 26. Latch 41 is adapted 

f5 to fit over and engage the top rib 24b of the protruding 
shaped flange 24a of retention structure 7. 
[0036] Referring to Figure 4, bottom channel 29 com- 
prises a central web member 37 disposed on the PCB 
20 and having one ormore legs extending upward. Pref- 

20 erably, bottom channel 29 includes a U^haped body 34 
having a first leg 35 and a second leg 36 connected by 
central web member 37. First leg 35. a second leg 36, 
and central web member 37 define a channel 14 there- 
between which Is adapted to receive support leg 31 . 

29 [0037] First leg 35 f omns a bottom portion of gUignment 
structure 26. First leg 35 Is adapted to fit flush against 
a portion of rear panel 8 and also fits under and engages 
the bottom rib 24c. The distal end of first leg 35 can be 
fonmed to fit within the bottom rib 24c. For example, the 

30 dtetai end of first leg 35 can be fomned having a latch 
mechanism (not shown) similar to the iatch 41 of top 
damp 28. Preferably, the width of first leg 35 Is prede- 
termined to correspond to the distance that retention 
structure 7 extends outward from the rear panel 8. 

35 [0038] Second leg 36 and central web member 37 
preferably have a thinner width than first leg 35. Central 
web member 37 is disposed on the PCB 20 and includes 
one or more clearance openings 39 which preferably 
correspond to the holes 33 In top clamp 28 and the 

40 through holes 21 In the PCB 20. 

[0039] A plurality of fasteners 40 are provided for con- 
necting the stiffener 25 to the PCB 20, thereby aligning 
the connectors 3 on the PCB 20 and also stiffening the 
PCB 20. Preferably, the fasteners 40 pass through the 

45 through holes 21 formed in the PCB 20, the one or more 
clearance openings 39 fomned In the central web mem- 
ber 37, and connectlvely engage the one or more holes 
33 In the top clamp 28. More preferably, the fasteners 
40 include mounting screws that pass through through 

50 holes 21 , clearance openings 39, and connectively en- 
gage threaded holes 33. 

[0040] Stiffener 25 is constructed such that alignment 
structure 26 corresponds to retention structure 7. Pref- 
erably, latch 41 fits over retention structure 7 from the 
55 top and first leg 35 fits under retention structure 7 such 
that retention structure 7 is structurally contained within 
alignment stmcture 26. This design forms a snug or an 
Interi'erence fit of the stiffener 25 to the retention struc- 
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ture 7. 

[0041 1 Referring to Rgure 4, the exemplary PCB stlff- 
ener assembly 25 can be assembled by first mounting 
one or more connectors 3 to a PCB 20. The bottom 
channel 29 can then be mounted on the PCB. preferably 5 
flush to the rear of the connector housing 6. This helps 
to minimize the amount of PCB space utilized, as well 
as to help capture the dovetail of the retention structure 
7. The clearance openings 39 (e.g., holes) In the bottom 
channel 29 should be aligned to the through holes 21 In io 
the PCB 20 during this step. The top clamp 28 can then 
be assembled such that the lower portion 3 1 a of the sup- 
port leg 31 fits within the channel 1 4 of the bottom chan- 
nel 29 and the latch 41 of the engagement leg 32 fits 
over the top of the dovetail retention structure 7. The 
threaded holes 33 In the support leg 31 can then be 
aligned with the clearance holes 39 of the bottom chan- 
nel 29 and the through holes 21 In the PCB 20. Fasten- 
ers 40 (e.g., threaded screws) can then be inserted from 
the bottom of the PCB 20 to attach the stiffener assem- 20 
biy 25 to the PCB 20. 

[0042] Preferably, each electrical connector 3 has a 
relatively small size In relation to the completed larger 
electrical connector system 5 which typically Includes a 
plurality of electrical connectors 3 that are aligned and 25 
connected together. Stiffener 25 Is preferably used to 
assemble Individual connectors 3 together by position- 
ing the electrical connectors 3 together for engagement 
by the stiffener 25. The same size or various sized con- 
nectors 3 may be Joined together by a single stiffener so 
25 merely by ensuring that a common size of retention 
structure 7 Is used on all connectors 3. 
[0043] It Is preferred that the attachment of the stiff- 
ener assembly 25 to the PCB 20 have sufficient strength 
such that the characteristics of the stiffener 25 are trans- 
ferred to the PCB 20, thereby stiffening the PCB 20. The 
interaction of stiffener 25 and housing 6 acts to organize 
and align the connectors 3 on the PCB 20. Stiffener 25 
also functions to align, stiffen, and hold a plurality of con- 
nectors 3 together to form a mono-block like appear- ^0 
ance. 

[0044] It Is to be understood, however, that even 
though numerous characteristics and advantages of the 
present invention have been set forth in the foregoing 
description, together with details of the structure and 
function of the invention, the disclosure Is Illustrative on- 
ly, and changes may be made In detail, especially In 
matters of shape, size, and arrangement of parts within 
the principles of the invention to the full extent indicated 
by the broad general meaning of the tenms in which the so 
appended claims are expressed. 



Claims 

55 

1. A connection system (5). mountable on a circuit 
substrate (20), sakJ connection system (5) compris- 
ing an electrical connector (3) arranged adjacently 



on said circuit substrate (20). the electrical connec- 
tor (3) comprising a housing (6) having a retention 
structure (7) thereon; 

characterised in that the connection system (5) 
comprises a stiffener (25) comprising a two-piece 
body defining an alignment structure con^spon ding 
to said retention structure (7) for securing said elec* 
trical connector (3), wherein said two-piece body al- 
lows for removal of said electrical connector (3) 
from said circuit substrate (20) by removing a por- 
tion of said two-piece body. 

2. The connection system (5) as recited in claim 1 . 
wherein said retention structure (7) extends from a 
rear panel of said housing (6), wherein said align- 
ment structure Is constructed to receive and fit 
about said retention structure (7). 

3. The connection system (5) as recited in claim 1 or 
2, wherein said retentton structure (7) has a dovetail 
shape. 

4. The connection system as recited In claim 1 , 2 or 3, 
wherein said retention structure (7) further compris- 
es a series of protruded shaped flanges (24a) hav- 
ing a top rib (24b) and a bottom rib (24c) connected 
by a central web (24d). 

5. The connection system (5) as recited In claim 1,2, 
3 or 4, wherein said two-piece body comprises a top 
clamp (28) and a bottom channel (29). 

6. The connection system (5) as recited in dalm 5, 
wherein said top clamp (28) comprises a latch (41) 
adapted for connectively engaging said top rib 
(24b). 

7. The connection system (5) as recited in claim 5 or 
6, wherein saU top clamp (28) Includes one or more 
holes (33) adapted for mechanically connecting 
said stiffener (25) to said circuit substrate (20). 

8. The connection system (5) as recited in claim 5, 6 
or 7. wherein said bottom channel (29) comprises 
a substantially flat web meniber (37) having one or 
more clearance openings (39) fomned therein and 
one or more legs (35, 36) extending upward from 
said web member (37). 

9. The connection system (5) as recited in daim 8, 
wherein said one or more legs (35, 36) comprise a 
first leg (35) and a second leg (36) defining a chan- 
nel (14) therebetween, said channel (14) being con- 
structed to receive said top clamp (28). 

10. The connection system (5) as recited in one of the 
preceding claims, further comprising a plurality of 
fasteners (40) for connecting said stiffener (25) to 
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said circuit substrate (20). 

11. The connection system (5) as recited In claim 10» 
wiierein said fasteners (40) pass through through 
holes (21 ) In said circuit substrate (20) and said one s 
or more clearance openings (39) In said web mem- 
ber (37) and connectively engage said one or more 
holes (33) in said top clamp (28), wherein said fas- 
teners (40) preferably comprise threaded nrtountlng 
screws and said one or more holes (33) In said top io 
damp (28) comprise threaded holes. 

12. The connection system (5) as recited In one of the 
preceding claims comprising at least two electrical 
connectors (3) wherein said two-piece body allows t5 
for removal of Inlvldual electrical connectors from 
said circuit substrate (20) by removing the top por- 
tion of said two-piece body, in particular by remov- 
ing the top clamp (28). 

20 

13. The connection system (5) as recited in one of the 
preceding clcUms, wherein said circuit substrate 
(20) is a printed circuit board. 

14. The connection system (5) as recited in one of the 25 
preceding claims, wherein said circuit substrate 
(20) comprises a plurality of through holes (21) 
formed therein. 

15. An electrical connector stiffener assembly, in partic- so 
ular for being a part of a connection system (5) as 
recited in one of the preceding claims, said electri- 
cal connector stiffener assembly comprising an 
electrical connector (3) comprising a housing (6) 
having a retention structure (7) thereon, 3s 

characterleed In that 

said electrical connector stiffener assembly 
comprises a stiffener (25) comprising a two-piece 
body defining an alignment structure corresponding 
to said retention structure (7) for securing said con- 40 
nector (3), wherein said two-piece body allows for 
releasing said connector (3) by removing a portion 
of said two-piece body. 



in one of the preceding claims, said electrical con- 
nector comprising an electrlcat connector (3) com- 
prising a housing (6) having a retention structure (7) 
thereon, 

characterised in that 

said retention structure (7) being designed to 
allow for securing said electrical connector (3) via 
a stiffener (25) comprising a two-piece body defin- 
ing an alignment structure comespondlng to said re- 
tention structure (7) and to allow for releasing said 
connector (3) by removing a portion of said two- 
piece body. 

18. Method for assembling a connection system (5), in 
particular for assembling a connection system (5) 
as recited In one of the preceding claims, the meth- 
od comprising the steps of: 

mounting one or more electrical connectors (3) 
to a circuit substrate (20), said circuit substrate 

(20) comprising through holes (21); 
mounting a bottom channel (29) on said circuit 
substrate (20), said bottom channel (29) com- 
prising clearance openings (39), wherein said 
clearance openings (39) and said through 
holes (21) are aligned; 

assembling a top clamp (28) into said bottom 
channel (29) , wherein S£Ud top clamp (28) com- 
prises holes (33). and wherein said holes (33) 
are aligned with said clearance openings (39) 
and said through holes (21); 
Inserting fasteners (40) from the bottom of said 
circuit substrate (20) Into said through holes 

(21) , said clearance openings (39) and said 
holes (33). 



16. A Stiffener (25), In particular for being used as a part 
of a connection system (5) as recited In one of the 
preceding claims, for securing an electrical connec- 
tor (3) comprising a housing (6) having a retention 
stmcture (7) thereon, 

characterised In that so 
said stiffener (25) comprises a two-piece body 
defining an alignment structure corresponding to 
said retention structure (7) cdlowing for securing 
said connector (3) and for releasing said connector 
(3) by removing a portion of said two-piece body. 55 

17. An electrical connector (3), in particular for being 
used as a part of a connection system (5) as recited 
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